Dear Editor,
We read with interest the manuscript by Kim, et al. [1] regarding high rates of red blood cell (RBC) alloimmunization in patients with myelodysplastic syndrome (MDS) and liver cirrhosis. Another population with an increased risk of RBC alloimmunization includes patients with sickle cell disease (SCD), with prevalence rates as high as 40-50% [2] . As in MDS, the management of SCD may require acute or chronic RBC transfusions, increasing the exposure to non-self RBC antigens that could result in the formation of alloantibodies [3] .
We hypothesized that the RBC alloimmunization prevalence in patients with SCD in Puerto Rico (PR) would be lower than that of other described SCD patients, owing in part to genetic homogeneity between blood donors and transfusion recipients [4, 5] , as well as due to an initiative of our transfusion service to provide phenotypically matched RBCs when feasible. To our knowledge, no prior studies have been published on RBC alloimmunization rates in SCD patients living in PR. This study was approved by the Institutional Review Board of The Medical Sciences Campus, University of PR, San Juan, PR (approval number: B0870116) which waived informed consent.
We reviewed retrospectively the medical records of all children with SCD, diagnosed using Hb electrophoresis and transfused at the PR Medical Center, Rio Piedras, PR, within a nine-year period (July 2005 to December 2014). Inclusion criteria were age < 18 years, a complete RBC phenotype on file, a complete transfusion history, follow-up antibody screening, and no transfusions prior to 2005 (the date the electronic medical record system was implemented). Each RBC transfusion was categorized into three groups according to the degree of serologic antigen phenotype matching: ABO/D, matched for Rh (C,c, E,e) and K ("limited phenotype matched"), or more extensively matched for Rh and K in addition to Fy, Jk, and MNS ("extended phenotype matched"). A total of 52 children with SCD (SS, SB+, SB0, and SC) met this study's inclusion criteria. Their median age was eight yrs (interquartile range, IQR: 16 years), and 35% were females. Overall, the patients received 302 RBC units (median: 3 units, IQR: 36 units). Over the nine-year study period, by necessity, 22 of the patients received blood with differing degrees of antigenic matching. Of these 22 patients, 13 received both limited and extended phenotype matched units. Antibody screening was completed in a tube and/or gel prior to each transfusion, www.annlabmed.org https://doi.org/10.3343/alm.2020.40.2.187 and any newly detected antibody was attributed to the previous transfusion.
Eight (15.4%) patients developed RBC alloantibodies at some points over the study period. RBC alloantibodies were more common in males (17.6%) than in females (11.1%). The transfusion burden of the eight patients with RBC alloantibodies ("responders") was 50 units (median: 1.5 units, IQR: 6.5 units), and that of the non-responders was 252 units (median: 3 units, IQR: 4.5 units). Nine new RBC alloantibody formation events were observed following the 302 transfusion events, for an overall alloimmunization prevalence of 3% (9/302). These antibodies had specificities against M (N = 4; all IgG class), E (N = 1), K (N = 1), Fy a (N = 2), and Jk a (N = 1) ( Fig. 1) .
One patient received a non-matched unit and developed anti-K antibodies; two years later, an anti-Jk a antibody was identified following a non-matched transfusion. The patient received only extended phenotype-matched RBC transfusions between these alloimmunization events. A total of 26/302 (9%) of the transfused RBC units were matched for only ABO/RhD, 124/302 (41%) were "limited phenotype matched," and 152/302 (50%) were "extended phenotype matched."
We calculated the prevalence of alloimmunization by transfusion events during this nine-year period. Of the nine antibodies formed, four occurred following ABO/D matched RBC transfu-sions (4/26 transfusion events = 15.4%), five occurred following "limited phenotype matched" RBC transfusions (5/124 transfusion events = 4%), and none occurred following "extended phenotype matched" RBC transfusions (0/152 transfusion events = 0%; Fig. 1 ). In addition, the distribution of RBC antigens in the SCD population in PR did not completely correlate with either Caucasians or Blacks [6] ; rather, it was generally positioned between the prevalence of both groups ( Table 1) .
The low percentage of antibodies in the Rh family could reflect a combination of decreased exposure to non-self-antigens as a result of our phenotypic matching, in addition to the lower Rh genetic diversity in this population compared with individuals living in the mainland US [7, 8] . Future genotyping studies on the RBC donors and the SCD patient population in PR may be informative.
In summary, the PR pediatric SCD population demonstrated a 15.4% RBC alloimmunization prevalence, which is lower than the overall prevalence reported in other SCD populations and closer to the prevalence observed in more homogeneous populations [4, 5] . The observed specificities of all antibodies formed, in combination with the fact that 0% of our patients developed new alloantibodies after receiving "extended phenotype matched" RBCs, support the phenotypic matching strategy proposed in this journal by Kim, et al. [1] . Abbreviations: see Table 1 . 
